Abstract -Commercial bank is the main body of the financial system in our country .Since China joined the WTO, an unhealthy competitive relationship has appeared among commercial banks under the effect of a variety of factors. As the game theory is an important analysis methods of economics, it can analyze these Phenomena. What's more, we can use the mathematical method to analyze and explore the results of the game theoretic model.
Introduction
When a bank, as one side of the gaming, receives relatively low loan volumes, its pre-revenue will correspondingly decrease. Driven by the pursuit of short-term benefits, banks will increase the amount of loan, thus leading to the decline in the bank's income and the instability of the whole system. From the perspective of Game Theory and the introduction of Cournot Model, this paper establishes a linear dynamic model of the loan amount through the knowledge of applied mathematics algebra, and it is intended to put forward useful proposals to promote the development of commercial banks in China. Based on the variables above, and combined with the course of the game, we know that: (1) The total amount of loans in the k th period:
Model Establishment

Assumptions
Definition of variables
The kth period loan interest rate is determined by total amount of loans on this period, that is:
Profit of a bank is relative to the bank's total amount of deposits and loans, intermediary business revenue, variable costs, fixed costs, and risk factors, then the function of the ith bank's margin i  , can be expressed as: (1) with the (3)equation, and seeking the first-order partial derivatives of equation (3) on
can have the expression of the marginal profits of the its bank as follows:
We know that, when a commercial bank is relatively larger in marginal profit in a certain period, the amount of earnings brought by each unit of loan is greater. Therefore, in this case, the bank will raise the loan amount in the next period; similarly, when the profit margin is negative, the bank will lower the loan amount in the next period to reduce loss. Thus, the loan amount of each adjacent two periods should meet the following relationship:
Associated equation (4) with (6), we obtain:
Equations (6) reflect the relationship between the loan amount in adjacent two period, and express the loan amount in (k+1) th period as the function of the loan amount in k th period. This paper will next analyze (9) based on Dynamic Game to find the fixed point that makes the system suits the Nash equilibrium, and, combined with the knowledge of economics, draw the commercial bank competitive state corresponding to each equilibrium point.
Model Analysis
For simplicity, we assume that the system (6) satisfies the following conditions:
Associated (6) with (7), we draw that the system has 4 fixed points, namely:
The fixed points are     M is Nash equilibrium point. Since loan amount of a commercial bank cannot be negative, that is,
Stability Analysis of Fixed Point M 1
Here is the analysis of the stability of fixed points using the knowledge of Jacobi Matrix 1 and its eigenvalues in the following, and the matrix in 
, therefore we can conclude that the Fixed Point 1 M is unstable. In terms of economics, the operating purpose of commercial banks is to obtain greater profits in reality, and if the loan amount of a bank is negative or just zero, then the bank might be at a loss, an outcome that no operator would like to accept. Therefore, it is impossible for the state to exist stably in commercial bank competition.
Stability Analysis of Fixed Point M 2
Since 23 MM 、 are two fixed points of the same symmetrical structure, which means the same results of stability analysis, this paper will only analyze the stability of 1 Jacobi Matrix：In vector calculus, the Jacobi Matrix is a matrix arranged by first-order partial derivatives in a certain way, whose determinant is called the Jacobi Determinant. In algebraic geometry, besides, Jacobi amount of algebraic curves represents Jacobi Variety: a group of clusters along with the curve, in which the curve can be embedded. All of them are named after the mathematician Jacobi. . The corresponding Jacobi Matrix of 2 M is: , but this case is impossible to exist, because the bank with 0 loan amount is bound to increase the volume of loan in order to increase profits, so the point actually reveals an unstable competition state between commercial banks. 
Stability Analysis of Fixed
